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(71) We, CIBA-GEIGY AG, a body corporate organised according to the 
laws of Switzerland, of Basle, Switzerland, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be per- 
formed, to be particularly described in and by the following statement: — 

The present invention relates to polymeric quaternary ammonium salts in which 
the cationic units correspond to the formula 



(0 



p®-A,-| 3 ®-CH 2 -A-CH 2 |j 



in which Ri, R 2 , R 8 and R 4 are identical or different from one another and denote 
optionally substituted alkyl, cycloalkyl or alkenyl with at most 20 carbon atoms, aryl 
10 or aralkyl, or Ri and R 2 and/or R* and R<, together with the nitrogen atom to which 
they are bonded, form an optionally substituted heterocyclic ring with 3 to 6 ring 
members, A x is — (CH 2 )iu — , in which m is a number from 1 to 20, which is optionally 
interrupted by at least one — S — , 

O 

JL 

15 or — CH=CH— grouping or substituted by at least one halogen atom, hydroxyl, 
nitrile, alkyl, hydroxyalkyl, alkoxy, carboxyl or carbalkoxy radical or at least one 
optionally substituted aryl or aralkyl radical ; a deoxypolyoxyalkylene radical of formula 
— (alk — Q) x — alk, " alk " representing an alkylene group and x being at least 1, or a 
radical of the formulae 



-Wp-^H-r -cHd39-c»f -c%-Q9-<* 2 



BEST AVAILABLE COPY 
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i 

or H^C n H 2f H^> 

1 or, together with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of the formula 

' H 

i 

hvH^ft*? 1 !! 1 ?'i 8re °l ^t KDt from one anoth « a »d are hydrogen; alkyl, 

hydroxyalkyl or halogenoalkyi each with 1 to 4 carbon atoms; hydroxyl, halogen^ carb- 
oxyl, carbalkoxy or phenyl; B is a direct bond, ■ " 



A 

The radicals R 2 , R 2 , R3 and R 4 in the cationic units of ±e polymeric quaternary 
ammonium salts of the formula (1) can be straight-chain or branched alkyl radicals 
with 1 to 20 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
15 tert.-butyl, hexyl, octyl, isooctyl, tert.-octyl, decyl, dodecyl, tetradecyl, hexadecyl, octa- 15 
decyl or eicosyl. 

Alkyl radicals with 1 to 10, and especially with, 1 to 4, carbon atoms are preferred; 
methyl and ethyl are particularly suitable. 

Substituted alkyl radicals are, for example, hydroxyalkyl, cyanoalkyl, alkoxyalkyl, 
20 alkylthioalkyl, alkylcarbonylalkyl, alkylsulphonylalkyl, arylcarbonylalkyl and arylsul- • 20 
phonylalkyl, in which aryl is a mononuclear, binuclear or trinuclear aromatic hydro- 
i carbon, especially, phenyl or naphthyl; alkylcarboxylic acid, carbalkoxyalkyl and dicarb- 
alkoxyalkyl; and carboxamidoalkyl, which is optionally N- or N,N-substituted by lower 
alkyl (Q— C 4 ) or aryl, for example phenyl. 
25 The cydoalkyl radicals are preferably cydopentyl and cydohexyl, which can 25 

optionally be substituted. 

The alkenyl radicals can contain 2 to 20 carbon atoms. Those with 2 to 10, or, in 
particular, with 2 to 4, carbon atoms are preferred. Suitable alkenyl radicals are those 
which correspond to the alkyl radicals mentioned. The substituents mentioned for the 
JO alkyl radicals can generally also be used for the alkenyl radicals. 

Aryl and aralkyl radicals are, in particular, phenyl and benzyl, which may option- 
ally be substituted by hydroxyl, cyano, halogen (fluorine, chlorine, bromine or iodine) 
or carboxyl; alkyl, hydroxyalkyl, cyanoalkyl, alkoxy and alkylthio, in which lower alkyl 
and alkoxy radicals are preferred; alkoxyalkyl, carbalkoxyalkyl and dicarbalkoxyalkyl, 
35 in which there are preferably in each case 1 to 4 carbon atoms in the alkyl part and the 35 
alkoxy part; alkylcarboxylic acid, in which alkyl preferably contains 1 to 4 carbon 
atoms; or carboxamidoalkyl, which is optionally N- or N,N-substituted by lower alkyl 
(Ci — C 4 ). 

The two substituents on each nitrogen can also form, together with the nitrogen 
40 atom to which they are bonded, an optionally substituted heterocyclic ring with 5 or 6 40 
ring members. Examples of such heterocydic rings are the piperidine morpholine, thio- 
morpholine, pyrrolidine or imidazoline ring. 

The bridge member A x is, for example, an alkylene grouping of the formula 
-(CHOm-, in which m is an integer from 1 to 20 and preferably 1 to 12. The alkyl- 
H0 ene grouping can be interrupted by a sulphur atom or by 45 



30 



O 
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'or CH = CH — ; several of these groups are optionally present. Possible substituents, 

which are bonded to the alkylene chain, can be hydroxyl, halogen, especially fluorine, 
chlorine and bromine, nitrile; alkyl, hydroxyalkyl or alkoxy each with preferably 1 to 4 
(carbon atoms, for example, methyl, ethyl, propyl, isopropyl and butyl, hydroxymethyl 
or hydroxyethyl or methoxy, ethoxy, propoxy and butoxy, and also carboxyl ( — COOH) 
and carboalkoxy, in which the alkoxy radical can contain 1 to 20 carbon atoms. 

Other possible substituents of the alkylene. chain are aryl and aralkyl, preferably 
phenyl and benzyl, which are optionally further substituted by e.g. lower alkyl, halogen 
or hydroxyl. 

, If the bridge member Aj is a deoxypolyoxyalkylene radical of formula 
■ — (alk — O), — alk — , "alk" representing an alkylene group and x being at least 1, 
preferred such radicals are reoxypolyoxyethylene radicals and in particular, deoxypoly- 
oxypropylene radicals: — (CH 2 CH 2 0) X CH 2 CIJ2-— or 



in which x is at least 1. The usual upper limit for x can be taken as 50. Preferred values 
for x are between 1 and 40 andmost preferably between 4 and 40. 

Ai can also be an aromatic bridge member which is derived from above-defined 
mononuclear or binuclear aromatic compounds (benzene or naphthalene). Examples 
are optionally substituted phenylene, which is optionally linked to the nitrogen atoms 
via methylene groupings ( — CH 2 — ); unsubstituted naphthalene and tetrahydronaph- 
thalene linked to the nitrogen atoms via methylene groupings; optionally substituted 
diphenyl, diphenyl oxide, diphenyl sulphide, diphenylsulphone or benzophenone. Pos- 
sible substituents on these aromatic bridge members are lower alkyl, lower hydroxy- 
alkyl or lower halogenoalkyl each with 1 to 4 carbon atoms, hydroxyl, halogen, espe- 
cially chlorine and bromine, carboxyl, carbalkoxy and phenyl. 

. Other bridge members containing cyclic groupings are, in particular, groupings of 
the formula 



Bridging between the two nitrogen atoms can also be effected via the substituents 
(Ri — R 4 ), which are bonded to the nitrogen atoms. Including the two nitrogen atoms, 
this then gives, for example, piperazine, l,4-diazabicyclo-(2,2,2)-octane. or dipyridyl 
groupings. 

Particularly suitable polymeric quaternary ammonium salts contain the cationic 
units of the formula 



in which R„ R l0 , R ax and R 12 are identical or different from one another and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl or alkylcarbonylalkyl each with up to 10 
carbon atoms; arylcarbonylalkyi, alkylsulphonylalkyl or arylsulphonylalkyi each with 
1 to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the akyl part; carbalkoxyalkyl or di-( carbalkoxy) -alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-substituted by 
alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
aikylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di-( carb- 
alkoxy) -alkyl each with 1 to 4 carbon atoms in the alkyl pan and with 1 to 4 carbon 
. atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 
part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 
itself optionally N-substituted by with 1 to 4 carbon atoms alkyl; or R« and Ri fl and/or 
R lt and R 12 , together with the nitrogen atom to which they are bonded, form an option- 



(CHCH 2 0) x CH 2 CH— , 
CH, CH* 






in which n is an integer from 1 to 6. 



*9 fii 

(2) - — N A 3 N CH 2 — A 2 — CH 2 - - 

_ R K> R I2 



20 



30 
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ally substituted heterocyclic ring with 5 or 6 ring members, A, is — (CH,)*-, in 
winch m is a number, from 1 to 20, which is optionally interrupted by at fast one 



nLli^L" i "TJf 0U Fi ing ° r w**"** 1 b y at least one chlorine atom, hydroxyl, of 
SS^T^* , aJkyI l^ 0xy °^ydro*yalkyl radical each with 1 to 4 carbon atoms, 
carboxy I radical, carbalkoxy radical with 1 to 20, and preferably 1 to 4, carbon atoms 
in the alkoxy part or by an optionally substituted phenyl or benzyl radical; 

(— CH~CH a O— ) x — CHr- CH— , 

R " it 19 

10 or a radical of the formula 



15 S^Sf?" ? e ? itrogen at0,ns and at least °™ of the substituents which are 
bonded t0 «* of the nitrogen atoms, is a radical of the formulae TOtUenXS WmcD are 



A 



R 50o) R "G*) 



R 13 is hydrogen or methyl and x is at least 1 and R CJ R T , B, A 2 , n and p have the pre- 
viously indicated meanings. * F 

Further preferred salts are, in particular, those polymeric quaternary ammonium 
salts in which the canonic units correspond to the formula 



"?9 fii 



(2) -H A 3 — N — CH 2 ~A 2 — CH 2 -- 

_ R !0 R I2 



^^-NHCOCHg- 



10 



15 



. 20 



in which R,,, R lM R 17 and R 1Jt are identical or different from one another and are alkvl 
hydroxyalkyl, alkoxyalkyl, alkylthioalkyl or cyanoalkyl with up TT cJ^tSS" 

SSo^or CHa ° 0CCH ^ H,C 2 OOCCH_, (CH s o6c) 2 CH= 25 



or are phenyl or benzyl, optionally substituted by hydroxyl, amino, cyano, fluorine, 
chlorine or bromme by alky^, hydroxyalkyl, alkoxy or aMthio, each with Tor 2 EES 
W ethy ?' b £ al ^xyalkyl, carbalkoxyalkyl or di-(carboxyalkyl), each with 30 

— CH 2 COOH, — (CH 2 ) 2 COOH or by carboxamidoalkyl which has 1 or 2 carbon 
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atoms in the alkyl part and is itself optionally N -substituted by lower alky]; or R ti and 
R u and/or Ri 7 and R,„, together with the nitrogen atom to which they are bonded, 
form a heterocyclic ring of the formula 

-o o -a • -g n 

5 and A 4 is — (CH,)^ , in which m, is a number from 1 to 12, ■ 5 

— (CH 2 ) 2 CH — 3 — CH 2 CH ~ CHCH 2 — , — CH 2 CCH 2 — , — CH 2 CHCH 2 — , 

CH 3 0 OH 

— CH 2 CCH,— , CH,OH — CH,CH— , — CHjCH— , — CH,C(CH S )— » 
OCH, — O— , CN COOH CN 

CH.OH, 

-CH^CH,)-, — CH,CH — , -CH S C(CH S )-^ 

COOH COOCH, COOCH, 

— f— CHrf2f,0--H-CH,CHr- , — (— CHCH s O— ^— CH 2 CH— , 

CH, CH, ' 




15 in which x is at least 1, — Z — is — O — or — S — , and pj is 1 or 2, oi together with 15 
the nitrogen atoms and at least one of the substituents bonded to each nitrogen atom, is 
a radical of the formula 



'BOW R "(«ie) 



Particularly advantageous compounds of the formula (3) are those in which R u > 
20 R l6J R l7 and R„ are identical or different from one another and denote alkyl or 20 
hydroxyalkyi with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms, 
CHaOOCCH,— , C 2 H 3 OOCCH*— or benzyl, or R 15 and R l6 and/or Ri 7 and Ru, 
together with the nitrogen atom to which they are bonded, form a heterocyclic ring of 
the formula 
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-O or -O ; 

and A 4 is — (CH 2 ) W — , in which m, is a number from 1 to 12, 
i 

(CH 2 ) 2 CH— , — CH 2 CH = CHCH a — 4 — CH 2 CCH*-. , — CH 2 — CH— CH,— 3 

CH a 0 OH 



15 



20 



or — f-CH—CH,— O — ^— Otr-CH- 
CH 3 



in which x is at least 1, 

-CHj-Q-CH,- 



<0 



CH 2 



-CH Z CH 2 - 



-°K>0^ -chtO-o-O-V -ch.hQ-ch,- -Q^hQ- 



or 



or, together with the nitrogen atoms and at least one of the substituents bonded to each 
10 nitrogen atom, is a radical of the formulae 



M 



or 



N— 



In the case of the cationic units of the formula (2), and also in the formulae which 
follow, these units can also be isomers or mixtures of isomers since the diphenyl or the 

tetrahydronaphthalene radical can be substituted by the methylene ( — CH S ) groups 

in different positions. To avoid listing all of the isomers each time, for the diphenyl 
radical only the p,p'-substituted isomer is given in each case. 

Polymeric quaternary ammonium salts with recurring units of the formulae which 
follow may, for example, be mentioned individually: 



L CH 3 



CH 2 - 



2X^ 



in which m, is 1 to 12 and X is halogen. 



10 



15 



20 



(5) 



P 



CH 3 CKj 



CH 2- 



2 a 



CH 3 CH 3 

-N-(CHzV-?- CI 
CHj CH 3 



0*2- 



2CI"- 



(?) 



CH 3 
,© 



"Ob. 

L CH 3 CHj 



CH. 



2cr 



(8) 
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_ C83 CH 3 c« 3 CHg 



2Cf= 



in which x is at least 1; 



10 



• 



(ii) 



CH, 



L CH3 CH 3 CII3 



2 CI 



2 CI 



(12) 



I© 



N=-CH, 



IK 



zcr 



04) 



05) 



CH 3 

-A 
I 

" CH 3 



2C^ 



CHj-j 

~?3 9*3 1 



(16) 



" CH 3 

CH 3 



10 



(17) 



N — CH- 



CH 2 



2cr 



COOCgHg COOCgHs 

The compound of the formula (17) is preferably manufactured by reacting piper- 
azine with M'-Cbis-chloromethy^-diphenyl and subsequently quaternising the reaction 
product with ethyl chloroacetate. 



1,546,809 



(18) 



CH 2 



(19) 



(20) 



(20 



2 6^ 



CH3 OH CH3 



OH 
I 

I 2 
CH? 

4-CH, 



-CHj-dH-CH^j-CHj-Q^-CH,- 



21 



e 



j-^CH-CHj-N-CDj-Q-Q-CHj- 



6 6 



CH 2 



2Cf 



(22) 



CH3 



CH3 



2 0' 



G 



(23) 



C«3 



" p(C^ 6 — CH 2 ^gCH 2 - 



2 CI 



G 



10 



15 



20 



Suitable anions for the polymeric quaternary ammonium salts according to the 
invention are all of the customary inorganic or organic anions which do not form 
sparingly soluble complexes with the cations, since the ammonium salts should prefer- 
ably be water-soluble. Examples which may be mentioned are the anions of the mineral 10 
acids or of low-molecular organic acids. Suitable anions are, for example, the halogen 

T?°£%% B *V S 5 , and C ^ C f ially Cie ' ? r methyl-sulphate (CH 3 S0 4 e), ethyl-sulphate 
(C 2 H,5>U 4 w) and toluenesulphonate or nitrate or sulphate. 

The polymeric quaternary ammonium salts according to the invention can have 
molecular weights of e.g. 400 or 500 up to 50,000 and preferably up to 25,000, and in 15 
particular from 1,500 to 20,000. 

The ammonium salts can be manufactured according to known methods by, for 
example, reacting diamines with corresponding dihalogeno compounds in molar ratios 
of about 1 :2 to 2: 1, and preferably in equimolar amounts. 

the fo^Ia thC COmpounds of fonnula (1) can be obtained by reacting diamines of 20 



(24) 



N — A a — N 
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in which R x , R 2 , R 3 and R 4 as well as A, have the previously indicated meanings, with 
dihalides of the formula 

i 

(25), X — CHj — As — CH 2 — X 

ik in which X is halogen and A 2 has the previously indicated meaning. 
5 A further possibility can be to react dihalides of the formula 5 

, (26) X-A.-X 

, in which A, and X have the previously indicated meanings, with diamines of the 
formula 

(27) R . R» 
N — CHj — A; — CH. — N 

k L 

10 ' in which R u R s , R„ R 4 and A. have the previously indicated meanings. 10 
For example, diamines of the formula 

(28) R. • R„ 

II 
N — As — N 

I ' I 
Rio R« 

in which R 0 , R x „, R Il3 R 12 and A 5 have the previously indicated meanings, can be 
employed for the particularly suitable ammonium salts of the formula (2), whilst 
5 diamines of the formula , 

(29) Rib R l7 



20 



A-A 4 -i 

A i' 

in which R l5 , R l0 , R l7 and R„ as well as A 4 have the previously indicated meanings, 
are employed for the preferred ammonium salts of the formula (3). In this case, a 
dichloro compound of the formula 

(30) ClCHj-H^-^J-CH^t 



20 



is employed as the dihalogeno compound. Isomers, or mixtures of isomers, of com- 
pounds of the formula (28) can optionally be employed. 

Tht compounds of the formulae (2) and (3) can also be manufactured using 
starting compounds which are analogous to the compounds of the formulae (26) (di- 
25 ■ halides) and (27) (diamines). 25 
The following diamines 

(31) CH, CH, 
N~(GH»)»-Nj m, = l_12 
CH, CH, 

(32) CH, CH, 
N — (CH,),— N 
CH, CH, 
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(33) CH 3 CH S 

lL-(CH 2 ) 6 ~i 



10 



x is at least 1 
and 

C36) 



(37b) 



15 (44) 
(45) 



(34) CH, OH, 

N — (CH a ) X2 — N 



CH, CH. 
(35) CH 3 CH 3 

N — ( CHCH 2 0 ) X CH 2 CH— ]tf j 



CH a 



C37a) Q*jyo*$ 



CH S CH 3 



Ort (37c) N-(CH 2 ) 2 CH-;N 

CH* CH3 CH 3 



(38) CH^CHCH^ J~\_ /~V / CH 2 CH=CH 2 
CH 2 «CHCH 2 /N ^ \-/~° "W" ^CHgCH-CRj 

(39) CH 3 CH3 10 

J ... jf^ 1 



r cH ^ 



(40) CH 3 



CH 3 CH 3 

CH 3 
N 

CH 3 — CH 3 

(41) % CH3 



A, 



1 

CH 3 



(42) CH 3 CH 3 



CH, 



(43) O 



CH 3 



O-O 



15 
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CH a OH CH a 2 S^CM-CH-CHjX 

(46) N-CH,-CH-CH^-N W ch 2 * 



(La 



CH 3 



can be employed for the manufacture of the reaction products and the recurring units 
of the formulae (4) to (23). , 

The starting compounds (diamines and dihalides) foi the manufacture of the 
5 polymeric quaternary ammonium salts according to the invention are generally known 5 
compounds which are readily accessible by chemical synthesis. 

4,4 / -Bis-(chloromethyl)diphenyl can be obtained by chloromethylation of diphenyl. 
The diamines can be manufactured, for example, by reacting the corresponding a>w- 
dihalogeno compounds with secondary amines, such as dimethylamine, piperidine, 

10 diallylamine or hydroxyethylbenzylamine, or by a N,N,N^N'-permethylation of a 10 
primary diamine accordSng to known methods, preferably by reaction with formalde- 
hyde and formic acid (Leuckart reaction). The diamines of the formula (35) are 
manufactured from polypropylene glycols by reaction with 2 mols of propyleneimine. 
The manufacture of the ammonium salts according to the invention can be carried 1 

15 out in solvents which are inert with respect to the reactants, for example alcohols, 15 
glycols or ketones, for example, acetone, or cyclic ethers, e.g. dioxane or tetrahydro- 
furane. Amongst the alcohols, the lower alcohols, especially methanol, are preferred. 
The reaction temperature usually depends on the boiling points of the solvents 
employed and can be room temperature (20°C) or elevated temeperature, for example 

20 20 to 150°C, preferably 50 to 100°C. % 20 

The reaction can optionally also be carried out in water or water/alcohol mixtures 
as the solvent or, in certain cases, also without a solvent. 

Due to the preferred use of cheap and readily accessible dichloro compounds in the 
manufacture of the polymeric quaternary ammonium salts according to the invention,- 

25 the salts preferably contain chlorine ions as anions. The introduction of other anions 25 
can, preferably, be so carried out that other anions are introduced into the ammonium 
salts containing chlorine ions (the reaction products) by, for example, ion exchange. 

As a rule, the polymeric quaternary ammonium salts according to the invention 
are usually prepared in the form of mixtures and not as pure compounds. The indicated 

30 molecular weights can, therefore, be regarded only as average molecular weights. 30 
The polymeric quaternary ammonium salts according to the invention can be 
employed in neutral, acid or alkaline dyebaths. They are suitable as dyeing auxiliaries, 
especially as levelling agents, in processes for dyeing and printing textile materials 
made of natural or synthetic fibres. 

35 Textile materials made of natural fibres which can be used are those made of 35 

cellulosic materials, especially of cotton, and also of wool and silk, whilst the textile 
materials made of synthetic fibres are, for example, those made of high-molecular poly- 
esters, for example polyethylene terephthalate or polycyclohexanedimethylene tere- 
phthalate; poiyamides, e.g. those of hexamethylenediamine adipate, poly-e-caprolactam 

40 or a)-aminoundecanoic acid; polyolefines or polyacrylonitriles, and also of polyurethanes, 40 
polyvinyl chlorides and polyvinyl acetates, as well as of cellulose 2-J-acetate and cellu- 
lose triacetate. The synthetic fibres mentioned can also be employed as mixtures with 
one another or as a mixture with natural fibres, e.g. cellulose fibres or wool. These fibre 
materials can be in all stages of processing which are suitable for a continuous pro- 

45 cedure, for example, in the form of cable, tops, filaments, yarns, woven fabrics, knitted 45 
fabrics or nonwoven articles. 

Dyeing formulations can be in the form of aqueous or aqueous-organic solutions or 
the polymeric quaternary ammonium salts according to the invention, yet further addi- 
dispersions or in the form of printing pastes which contain, in addition to a dyestuff and 

50 the polymeric quaternary ammonium salts according to the invention, yet further addi- 50 
tives, for example, adds, salts, ureas and further auxiliaries, e.g. oxyalkylation products 
of fatty amines, fatty alcohols, alkylphenols, fatty acids and fatty acid amides. 

The polymeric quaternary ammonium salts are particularly suitable as retarders 
when dyeing polyacrylonitrile fibre materials with cationic dyestuffs and in some cases 

55 also when dyeing anionically modified polyester fibre materials. 55 
The cationic dyestuffs which are used can belong to very diverse groups. Examples 
of suitable dyestuffs are diphenylmethane dyestuffs, triphenylmethane dyestuffs, rhod- 
amine dyestuffs and azo or anthraquinone dyestuffs containing onium groups and also 
thiazine, oxazine, methine and azomethine dyestuffs. 
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J**- P 01 ^ 10 ™" 1 *: textile materials can be dyed in the customary manner by 
fboSol t0 b t e . d >\ d to °. a °. »y«ou. liquot which has be£ ESS 2 

1 Ki*^MV C M * C T taa,S ^J? 00 ^ dyestuff, the polymeric quaternary ammo- 
^ ^ of salts, e.g. sodiuin aceta te and sodium sulphate, as well as acids, 
W or fornuc acld > .*« raising the temperature of the dyeoath in the course 

"' ™~ ?°£T*'* ? "PP^^y and then keeping the dyebath at this tem- 
perature until it is exhausted- However, it is also possible to aid the basic dyestuff ralv 

to aoout 60 C. Furthermore, it is also possible to pretreat the goods to be dved at a 
TZSfTr^ 0 10 ?°A with a liquor which contains the cusCa^ sal^ anTadds! 
< onl72« J ^H^rr° a 2 momum sal Vbut ^ not yet containlny dyestuff, and 
only dien to add the dyestuff and carry out dyeing at 100"C. Finally, it is also DossMe 

tSSLZS^rttt," W *<? * 6 dyeba * whichis been S hSo 
approximately 100 C and which contains the polymeric ammonium salt. 

, 0?e l materials ^ been manufactured with the additional use of vet 

further vinyl compounds, for example, vinyl chloride, vinyl acetate, vinXLechtorid! 
vinylidene cyanide and alkyl acrylatts, in addition to acrylonteile areata Tm h*S? 
stood [as .polyacrylonitrile fibre materials if the prepSTof^f olta 
pounds is not higher than 20%, relative to the weight of the fibre materkls 
'" in thelfdSn™. 15 ° f P - lymeriC ? uattl ? ar y ainmonium salts which are'employed 

The dyeings of polyacrylonitrile fibres produced using the polymeric auatemarv 
ammonium salts as auxiliaries are distinguished by a very hiah l«rfne« a ^ « rt? 
same time, displaya good dyestuff yield on the fibre? ^ ' " ^ 

Further applications for the polymeric quaternary ammonium salts according to 
the invention are: resists when dyeing polyacrylonitrile fibres; dfepersing agin* for 
example for pigments; emmsffiers; cationic fixing agents toHtaSS^ f£^^ 
wet processing cdlulosic textile fibre material of paper dyed wim^irea dSffl 
and disperse dyestuffs; antistatic agents, especially for textile ^XES 
synthetic organic fibres; anti-microbkl ag^sfSi aLffor oSSSfa AeS 
cation of effluents, or flocculating agents, for example for cS«SKSStoU?i£S. 
dispersions, for example dyestuff dispersions. waguiaung couoiaai aqueous 

ce^^rf^ 1 ^*-^ 16 ™^ ammon i uin can be used in particular in pro- 
cesses for dyeing and printing textile materials cpntaining natural or synthetic fibres 
for example when dyeing textile materials consisting of polyaoylonitrik Ss- £d 
SS-tC! ""2! f fixin edy«tuffs; and also in processes for SSeSnS 
containing synthetic organic fibres, especially for rendering such nSakSmtfc £ 
^•yr for P u ? tf y«g ^uents, in which case they Z . be^SJrfS m£Z 

sr&fifi. 8 agents fa processes f ° r cSsa 

umJot^£ WhiCh f ° U0W ' P^ -d *e percentages relate to the weight, 

Example 1, 

mn n „f M 9 M g xr. ( vrf 35 moI > of 4 » 4 '-bis-(chloromethyl)-diphenyl and 111 a C043S 
mol) of N,N,N',N'-tetramethyl-l,12-diaminododecane in 440 ml of tneriLii t- 
heated to the reflux temperature for 24 hours. methanol are 

The solvent is then distilled off and the residue is dried at 40T Th* 
product dissolves in water to give a dear solution. Yield: 220 a VlOOV oTl^nf 
a reaction product containing recurring units of the formula (7) g ( /o ' * e ° nr) ° f 



'9b 9b 



2C.® 



Viscosity: , = 0.54 (25°C, methanol, [dl/g] ) 
Average molecular weight: 7,900 

viscos%.^mSedtlu* C S V f°f*. * ?" inherart 

The averag, molecular wei^S ^fiffiS^^ methan01 - 

viscoSy ^^S^^Sr* 8 ^ P^bich has a 
is obtained. methanol, [dl/g] ) and an average molecular weight of 7,600 
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2:1), 



c) 



In a third batch with the same reactants (molar ratio of diamine to 
a reaction product which has a viscosity 7= 0.10 (25°C, methanol, [dlj 



dihalide 
fdl/g]) and 



an average molecular weight of 1,500 is obtained. 

Analogous reactions of 4,4'-bis-(cWoromethyl)-diphenyl with N,N,N',N'-tetra- 
methyl-substituted ethylenediamine, 1,3-diaminopropane, 1,4-diarninobutane, 1,6-di- 
aminohexane, 1,8-diaminooctane and 1,10-diaminodecane give, again in quantitative 
yield, reaction products containing recurring units of the general formula 



CH 3 ch 3 



C«3 



CH3 



--2CT 



The values for x u the viscosity and the average molecular weight are given in 
10 Table I which follows. 

TABLE 1 



13 



10 



15 



20 



25 



Example 


*» 


77 25 °C methanol 
[dl/g] 


average 
molecular 
' weight 


1 d 


2 


0.09 


1,300 


1 e 


3 


• 0.40 


5,900 


If 


4 


1.26 


19,000 


lg 


6 


1.35 


19,800 


Lh 


8 


0.44 , 


6,500 


1 i 


10 


0.46 


, 6,600 



Example 2., 

11 < 1Z /A g nA 0,05 ,? ,0l r ) ?{ ^N,N',N^tetramemyM,4'-diammodiphenyImethane and 
11.5 g (0.045 mol) of 4,4-bis-(chloromethyl)-diphenyl in 100 ml -of methanol are 
heated to the reflux temperature for 24 hours. 

The solvent is then distilled off, the residue is taken up in 150 ml of ether and the 
solution is stirred and then filtered and the product is dried in vacuo at 40°C. A powder 
which dissolves in water to give a clear solution is obtained. 

of th/formula 23 " 7 8 ° f theoiy ^ ° f a reaction P^dutt containing recurring units 



(14) 



Til 



J?«3 



2cr 



CH 3 

Viscosity rj: 0.13 (25°C, methanol [dl/g]) 
Average molecular weight: 1,900 

Example 3. 

f m E^i?V S I s d f^^ in Sample 1 and equimolar amounts of 4,4'-bis- 
(chloromethyl) -diphenyl and diamuies of the following formulae- 



(3G) 



(37c) 



(CH 2 ^ 

CH, CH, 
N— (CH 2 ) 2 CH— 



CH, 



15 



20 



25 



CH, 
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W C, 2 .CHCH> C ^°-^ C ^ C 



^CH 2 CH=CH 2 
^CH=CH 2 

are reacted. 

Reaction products containing recurring units of the formulae 



2 a' 



14 



00 



CM, 



CH 3 CH 3 CH 3 



2cr 



10 



15 



20 



25 



30 



35 



ft 



CH 2 CH 2 

and 02) -^ch^OhQc^^ c^-^}^ 

- CH Z CH 2 

are obtained in quantitative yield. 

Viscosities: 25°C, methanol [dl/g] 

a. »/ = 0.23 b. 1/-0.19 c 17=0.12 

Average molecular weight: a. 3,400 b. 2,800 c. 1,700 

Example 4. 

,« c a) J 6 '} 5 . I [°r 5 mo1 ) of N 3 N 3 N ^ N/ -tetrame± y ^l 3 6^.diaIninohexane and 125.5 g 
(0.5 mol) of 4,4 / -bis-(chloromethyl)-diphenyl in 300 ml of methanol are heated to the 
reflux temperature, whilst stirring. A further 200 ml of methanol are introduced into 
the reaction mixture, which becomes more viscous as the reaction time increases After 
/f Jjoy"^ 61, Ttfiux ' reaction is e^fed and the solvent is distilled off. 212 g 
(100/ of theory) of a reaction product containing recurring units of the formula 



(6) 



9*3 ?H 3 
L CH 3 CH 3 



2cr 



0 



are obtained. The product dissolves in water to give a clear solution. 
Viscosity: »/ = 1.54 (25°C, methanol, [dl/g] ) 
Average molecular weight: 23,000 

b) 25.12 g (0.1 mol) of 4,4M)is-(chIoromethyl)-diphenyl are dissolved in 80 ml 
of acetone and the ; solution is heated to the reflux temperature (56°C). 17.23 e (0 1 
ffil Y >N >N '-^^yl-l^iammohexane, dissolved in 20 tfk i££ii 
af the fame S * ^ exothcrmi < reaction starts £ 

2n™ r^L ™ ' "^less precipitate starts to separate out. After 4 hours at the 

^?6? ii£3 } ° f 2 ieaCtt0n Pr ° dUCt COntain ^ ^ recurring units of the 
clear ^oTution dUCt * * ^ hygrosco P ic P owder which ^solves in water to give a 
Viscosity: 7 = 0.30 (25°C, methanol, [dl/g] 
Average molecular weight: 4,400. 

Example 5. 

nf 1 ^w. 1 ^™^ T° ° f 4 ^'- b «-(chloromethyI)-diphenyl and 13 g (O.l mol) 
of l,3-bis-dimethylamino)-propane are heated to 60°Q whilst stirring, for 30 hours. 
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(17) 



— N 
1^ 

9h 9z 



N — CH« 



CH 2 - 



I 



COOCgHg COOCgHg 



014) 



(IB) 



3 «3 CH3 



2 CI 



(19) 



2 01* 



2 Br 



0 



(117) 



ft 



f 



HOH 



<[hoh 



21© 



L CH 3 



2 a' 



,© 



10 



15 



35.2 g (0.1 mol) of the diamine of^fomula 



A water-soluble reaction product containing recVrxiTg^ of the formula 



10 



(120) 



© *6 ©. 



2 8r v 



.0 



is obtained. 

Yield: 30% of theory. 

Viscosity: » = 0.06 (20°C, methanol, [dl/gl ) 

Average molecular weight: 900. 
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Example 8. 
Equimolar amounts of a diamine of the formula 



121) 



CH 3 CH 3 

! I 

N — ( CH — CH 2 — O — ) ., — CH 2 — CH — N 

1 I i i 

CH 3 CH 3 CH a CH 3 * 



and 4,4 '-bis- ( chloromethyl ) -diphenyl are reacted in methanol at the reflux tempera- 
ture for 24 hours. After removing the solvent, reaction products containing recurring 
units of the formula 1 



022) 



are obtained. 



CH 3 CH, 



I I 

CH 3 CH3 



CH3 CH 3 



TABLE IV 



2 CI 



Example 


n 


Yield 
% of theory 


Viscosity 
V 


Average 
molecular 
weight 


a , 


2.6 


100 


0.30 


4,400 


b 


5.6 


100 


0.21 


3,100 


1 c 


33.1 


100 


0.68 


10,000 



10 • Example 9. 

, Equimolar amounts of the dichlorides mentioned in Table V and 4,4'-bis(dimeth- 

ylaminomethyl) -diphenyl are heated in acetone to the reflux temperature for 24 hours. 
In the course of the reaction, the reaction product precipitates out. After the reaction 
has ended, the reaction mixture is cooled and the product which has precipitated is 

15 filtered off and dried. 



TABLE V 



Example 


Dichloride 


Yield 

a of 

theory) 


Viscosity 


Average 
molecular 
weight 


. < a > 




88.3 


0.36 


5,300 


(b) 


C, - CH K>CH r CI 


94.3 


0,29 


4,300 


(c) 


(ratio of the 1,4:1, 5-isomers is 40:60) 


100 


0.19 


2,800 


'(d) 




100 


0.22 


3,200 


(e) 


a-CH r C-CH 2 -C1 0 


70.5 


0.07 


1,000 



1) Reaction conditions: 24 hours in acetone at room temperature (20 to 25°C). 
strucSl to^SXSS?" ^ t0 9C ™ * rcPreSCnted by AC f ° U0Wing 



(123) 



(*) 



025) 



C«3 CH 3 
CH 3 O % 



2CI® 



CH 3 CH 3 
CH 3 5 + CH 3 



2CT 



2CP= 



(1,4:1,5 isomers in a ratio of 40:60) 
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CH 3 _ _ 
CH 3 



2CI G 



and 



(127) 



J?2 



-N-CHj-C-CH 9 -N 
I i 2 I 



CH, 



CH 3 



Example 10. 
Equimolar amounts of the diamine of the formula 



(46) 



OH 



N — CHj — CH — CH r 

and 4,4Mjis-(chlororaethyl)-diphenyl are heated with 1.1 equivalents of sodium iodide 
in acetone for 48 hours under reflux (56°C). The reaction solution is then filtered. The 
solvent is distilled off and a colourless reaction product containing recurring units of 
the formula 



10 



(20) 



Cfc OH CH 3 
Dl ! ©I f~\ jf—\ 

CH3 C« 3 



21^ 



10 



15 



is obtained as the residue. 
Yield: 72.7% of theory. 

The iodide can be convened into the corresponding chloride by reaction with 
freshly precipitated silver chloride (24 hours in methanol at 64°C, then filter, remove 
the solvent and dry the residual product). 
Viscosity: ij^O.38 (25°C, methanol [dl/g]) 
Average molecular weight: 4,100. 



15 



20 



Example 11. 
Equimolar amounts of the diamine of the formula 



0H 
I 



OH 



(130) N-CH 2 CH=CHCH 2 -N 

C 6«5 



20 



C 6 H 5 



and 4,4'-bis-(cNoromethyl)-diphenyl are heated in acetone to the reflux temperature 
(56°C) for 24 hours. After the reaction has ended, the solvent is distilled off and the 
residue is extracted with hot water. A colourless reaction product containing recurring 
units of the formula 



25 



('31) 



" OH OH 
I * I 

-N-CHgCH-CHCHj-N-CI 
V5 C 6 H, 



2C^ 



25 



1,546,809 



c . Example 12. 

Equimolar amounts of the dichloro compound of the formula 



(132) 



aL1£^^ are rcacted as de **fo«i * Example 9. 

reactl0 n product containing recurring units of the formula 



(133) 



is 



2cr 



is obtained. 

Yield: 23 °/ 0 of theory. 

The product is not adequately soluble in methanol, so that it was not possible to 
determine viscosity values in this solvent The infra-red spectrum (KBr) dispk£ 

^^a^j^aasw* ^ ss 

Example 13. 

DiMKztoe^th^ ^.V'-^-C^^eAyl)-^^ and 8.88 g (0.1 mol) of 
* u '^i 17 A?^ s ? dlum "*om«p, are taken up in 200 ml of beniene 
Sed thTSilS-- 60 °t *? 20 h0UW ' ^8 After the reaction has 
a. ™^ • T"? IS . a 301 ** to room temperature (20 to 25°C) and filtered 

?55 6V oTl U Lvrf a hed Whh t°° Water . *» This gives Toi 

(55.6 / 0 of theory) of a compound containing recurring units of the fonnula 



(134) 



-0-CH 2 -OQ-C„ r 



. 3 f 7 , 8 (0.015 mol) of mis reaction product are heated with 13 04 e fa 12 mn n 
hi™^ chloroacetatc to 80 to 90»C for 15 hours, wMsTsdrriag! Xfter 8 £2jS« 
?m ™. *? ^T 011 1,11X1,116 is cooled and the reaction produaTeraaaed ^ 
™r£L I T~ ^ eva P<*«ing the aqueous solution, 101 g (14%crfft£5 7a 
reaction product containing recurring units of the formula ^ 



035) 



C^COOCHj CH 2 CO0CH 3 



2CI C 



are obtained. 

Viscosity: v = 0.17 (25° C, methanol [dl/gl) 
Average molecular weight: 2,500. 

NN^N^eSmXVil ^ 4/ ^ is -(^™%i)-diphenyl and 26.05 g (0.2 mol) of 
r< in,jn ,xn -tetramethyl-l 5 3-diaminopropane in 200 ml of water are heated mO^rfnr 
24 hours. The reaction mixture obtained after the reaction Thas SSl 95 r 



22 



is obtained from the aqueous solution after removal of the water. 
Yield: 47.7% of theory 
, Viscosity: n = 0.1 (25°C, methanol [dl/g] ) 
Average molecular weight: 1,400. 

^^J^Sfj^W shows **»P*n bands at 3,310, 3,050, 2 3 960, 



23 
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(5) 



"CH 3 C«3 
CH 3 CH3 



2a 



23 



The reaction product obtained contains recurring units of the formula 



Solids content of the aqueous solution (after dilution with 100 ml of water): , 
. calculated: 21.6% (g/g) 
5 found: 22.6% 5 
Chlorine content (titration): calculated (complete quaternisation: 4.0% h, 
found: 3.9%. 

The reaction product of the formula (5) can be obtained as a solid by removing 
the water or by precipitating with acetone. 
10 Yield: 100% of theory 10 
, Viscosity: tj = 0.42 (25°C, methanol [dl/g] ) 
Average molecular weight: 6,300. 

Instead of employing water as the solvent, it is also possible to employ mixtures 
of water with other solvents, especially those which are miscible with water to give a , 
15 homogeneous mixture, for example isopropanol, and thus to improve the homogeneity 15 
of the reaction mixture. 

Analogous products having an average molecular weight of 8,800 to 15,200 can 
thus be obtained. 

Example 15. 

20 Equimolar amounts of the dichloro compound of the formula 20 



ocf 



CH 2 CL 

2,3- or 1,4-isomers and N,N,N^N^tetramemyM,6~diaminohexane. are reacted as 
described in Example 4a. A reaction product containing recurring units of the formula 



(23) 



CH3 ch 3 
^®_(CH 2 1 6 _A®-CH 
CH 3 CH 3 




2 CP 



25 is obtained. 25 
Yield: 100% of theory 
Viscosity: r } = 0.32 (25°C, methanol [dl/g] ) 
Average molecular weight: 4700. 

Example 16. 

30 (a) 5 g of a fabric made of polyacrylonitrile (Orion [Registered Trade Mark] 30 

42 — Du Pont) are treated for 20 minutes at 98 °C in a dyeing apparatus in 200 ml of 
a liquor which contains 0.01 g of an auxiliary of the formula (101) (Example la) and 
the pH value of which has been adjusted to 4 with 80% strength acetic acid, and dur- 
ing treatment the fabric is agitated continuously. The following mixture of dyestuffs 

35 consisting of: 0.007 g of the dyestuff of the formula 35 




0.007 g of the dyestuff of the formula 



N-CK 3 __ CH, 



ik and 0.01 g of the dyestuff of the formula 



0*0 C¥ XX^ c - n " n -0< CjH5 



C«3 , CHjSO^ 



is then added to the liquor, the temperature being maintained at 98°C 

the a dd&^ nt " S v de ^""P ? f * e coIour shade on *e fibre is achieved by 
3UXlliary (rmrdef) - The ««* pre-snrinking 2 

Exaiptes l S rS 800d ^ Can a,S ° te achieved with *« action products of 
1ft t . . . , Example 17. 

according to Example 1(h) and 0.5 g of sodium sulphaHJd 4e pH value oTwhich 
has beenadjusted to 4 with 80% strength acetic add. Whto ariathj continual? 

(139) are then mtroduced into the liquor. The dve limfor i< »7noo7 • 

*e course of 30 minutes and the fabric fed^d SSS^ffiiSiEffi 
order to tint the colour shade, 0.01 g of the dyestuff of the fa^K^K&d m 
the dye liquor and dyeing is carried out for a further 30 nZ» at 98*C Thed™ 
liquor is tha, slowly cooled to 60'C and the fabric is ri5ediJdS3 ** 

ThhSS^ ^ Cen d r ing T 11 ? « 00d fastness Properties is obtained 
-il^LKS^^ ^ addition 



Example 18, 

* ■*« is then 

level ^ d y*g with good fastness properties results. 
, . Example 19. 

i. die f«m« prop^rt., „, ft, dytln £ l^SSiS. " ""P""*™"* 

✓ > a /\ i * • . Example 20. 

(a) An Orion fabnc (Type 42 - Du Pont) is padded with a liquor which con- 
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TABLE VI 



25 



tains, per litre, 15 g of the auxiliary according to Example 1(f), squeezed out to an 
increase in weight of 110% and dried for 30 minutes at #0°C The fabric is then set for 
t 30 seconds at 150°G 

The surface resistance of the fabric is measured after drying and after setting. In 
a second test the measurement is repeated after 5 washes. 
The following values were obtained: 





Surface resistance (Ohms) 


dried at 80°C 


set for 30 seconds 
at 150 °C 




5 washes 




5 washes 


untreated 
treated 


5x10" 
5xl0 7 


1*10" 
9x10" 


5x10" 
1x10* 


5x10" 
5x10 10 



A distinct reduction in the surface resistance is achieved by the described treat- 
ment with the auxiliary mentioned; these effects also indicate good fastness to washing. 
10 (Permanent antistatic agent). 10 

The soiling characteristics of the fabric are virtually unaffected by the auxiliary 
applied. 

(b) The other reaction products according to Examples 1 to 15 can also be 
employed analogously and good antistatic effects again result. 

15 Example 21. 15 

(a) An aqueous solution of the reaction product according to Example 1(c) is 
allowed to run, together with an industrial effluent which contains about 100 ppm of a 
mixture of reactive dyestuffs and add dyestuffs, into a, settling tank of a sewage- 
treatment plant. The amount of the reaction product which is introduced into the ■ .■ 

20 ' effluent is 60 ppm. Spontaneous precipitation of the dyestuff takes place. The dyestuff 20 
1 which has precipitated out can be separated off by filtration after only 30 minutes and 
the residual effluent (the filtrate) can be fed, as completely decolorised effluent, into 
the sewage system. 

As a rule, however, it is not customary to filter; instead, the precipitates are 
25 allowed to sediment 25 
In the present case, the dyestuff which has precipitated settles on the bottom in 
about 5 to 6 hours and the supernatant water, which is completely decolorised, can be 
pumped into the sewage system. 

In the case of overdosage of the precipitant no redissolving of the precipitates is 
30 observed. err ^ 

(b) In place of the reaction product according to Example 1 (c), it is also pos- 
sible, also with good success, to employ the other reaction products mentioned in 
Examples 1 to 15. 

Example 22. 

35 20 g of a fabric made of polyacrylonitrile (Orion 42 — Du Pont) are treated for 35 

60 minutes at 98 °C in a dyeing apparatus in 800 ml of a liquor which contains 0.02 g 
of the auxiliary according to Example 1(g) and the pH value of which has been 
adjusted to 4 with acetic acid. The liquor is then cooled and the fabric is rinsed. Sub- 
sequently, the fabric pre-treated in this way is dyed, together with an equal amount of 

40 a fabric which has not been pre-treated, as follows: 40 
10 g of the pretreated fabric and 10 g of a fabric which has not been pretreated 
are introduced in a dyeing apparatus, into 800 ml of a liquor which contains 0.03 g of 
a mixture ( 1 : 1 ) of dyestuffs consisting of the dyestuff of the formula 
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10 



15 



20 



(142) 



a! 



XL 



NaClG 



and Basic Red 22 (CI. 11,055) and the pH value of which has been adjusted to 4 with 
acetic acid, and are treated for 60 minutes at 98°C. The liquor is then cooled and the 
fabric is rinsed, and finished, in the customary manner. 

The pre-treated fabric shows a good resist effect and displays only slight (light 
red) staining, whilst the fabric which has not been pre-treated displays dark red stain- " ' 

J*£ i ♦ ^ c St 1 Can aIs0 achfeve <* when the other reaction products of 
hxamples 1 to 15 are used. 

Example 23. 
(Determination of the bactericidal action) 
The destructive effect of the polymeric quaternary ammonium salts is determined 
ma suspension experiment. Solutions of 1 ppm up to 30 ppm in water are prepared. 
About 10 3 bacteria per ml of solution are added, as a suspension, to 5 ml of each of the 
solutions. 

xi^T^oio^j 3 ,^^ 81 ^ L Sta P hvi °coccus aureus SG 511, 2. Escherichia coli 
NCTC 8196 and 3. Pseudomonas aeruginosa NCTC 8060. 

After specific intervals, a solid nutrient medium, which contains a blocking agent 
(for example polyoxyethylenesorbitane monooleate) is inoculated with 0.1 ml of the 
mixture. The number of living bacteria is determined. 

The results are given in Tables VII to VIII which follow. The reaction products 
display a good antibacterial activity towards the three bacteria tested. 



10 



15 



20 
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CH 2 - 



or, together with the nitrogen atoms and at least one of the substituents bonded to each 
5 nitrogen atom, is a radical of the formula 5 

R l(2) R 3(4) 

wherein R fi and R T are identical or different from one another and arc hydrogen; alkyl, 
hydroxyalkyl or halogenoalkyl each with 1 to 4 carbon atoms; hydroxyl, halogen, carb- 
oxyl, carbalkoxy or phenyl; B is a direct bond, — O — , 

( 1 

io H ' 10 



— S — , — S0 2 — or optionally substituted alkylene, n is a number from 1 to 6, p is a 
number from 1 to 3 and A 2 is a radical of the formula 



O-C or 



2. A polymeric quaternary ammonium salt according to Claim 1, wherein the 
15 cationic units correspond to the formula 15 

(2) A 3 — N CH 2 — A £ — CH 2 -- 

_ R I0 8 I2 

in which R„, R M , Rn and R 1Z are identical or different from one another and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl or alkylcarbonylalkyl each with up to 10 

20 carbon atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arylsulphonylalkyl each with 1 20 
to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
■ the alkyl part; carbalkoxyalkyl or di-( carbalkoxy) -alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-substituted by 

25 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 25 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
alkylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di-(carb- 
alkoxy) -alkyl each with 1 to 4 carbon atoms in the alfyl part and with 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

30 part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 30 
itself optionally N-substituted by alkyl with 1 to 4 carbon atoms; or R 0 and R M and/or 
Ru and R 12 , together with the nitrogen atom to which they are bonded, form an option- 
ally substituted heterocyclic ring with 5 or 6 ring members, A 3 is — (CH 2 ) 01 — , in 
which m is a number from 1 to 20, which is optionally interrupted by at least one 

35 — S — , 35 



10 



20 



25 



30 



nLl^^S T^° U J? mg or s " bs ™uted by at least one chlorine atom, hydroxyl or 
™ flkyl a^ oxy or hydroxyalkyl radical, each with 1 to 4 irbon aToms, 

carboxyl radical carbalkoxy radical with 1 to 4 carbon atoms in the alkoxy part oX 
an optionally substituted phenyl or benzyl radical; y P y 



or a radical of the formulae 

"6 



"6 « 7 



R 9(lo) R "G*) 

15 Sgs^gXcCY * " " 16351 1 8nd R " *> A » n ™» P ha - - — 

cationic ift^„ q d Ua o te aS 0niUm S3lt aCC ° rding t0 ^ 2 > wtedn *« ^ 



(3) 



"18 R, 8 W W 



cyclopentyl, cydoSxylf fi S 2 ^f^ 1 ™* «P to 4 carbon aio^ 20 
HOOO-CHr-, CH 3 00CCH n^lS* 1 " aton >s. CH 3 COCH«-, 

H s NCOChJ7 3 ^ H -*~ : HjQOOCCHj—, (CH s OOC). i CHZ; 

— ChToOIL ?rw% W and u 1 or ^ carbon atoms in the alkoxy pan, by 

^^^e^^ssssi txzis. 2 orf b if r 30 
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20 



o -o -a - -r 



and A 4 is — (CH^ — ^ in which mi is a number from 1 to 12, 
i 

— (CH0.CH— , — CH 3 CH=CHCHr-, — CH.CCH,— , — CH 2 CHCH^-, 

CH, , 0 OH 

-^-CH^CCH,-, CH 2 OH — CH.CH-, — CH 2 CH— , — CH,C(CH,)— , 
OCH, — C-V CN COOH CN 

CH.OH 

-CH.CCCH,)-, — CH S CH— , — CH 2 C(CH 5 )— , 

COOH COOCH, COOCH, 

— (~CH,CH,0- V- CH.CH,- , — (— CHCH 2 0— V- CH 2 CH— 

CH S 



CH, 1 



-<>*0 . 

in which x is at least 1, —Z— is — O— or — S— , and Pl is 1 or 2 5 or together with 
the nitrogen atoms and at least one of the substituents bonded to each nitrogen atom, is 
a radical of the formulae 



R l5(y R I7(R I8 ) 



SQS or -^>-Q£ 



15 



4. A polymeric quaternary ammonium salt according to Claim 3, wherein R 10 , R lw 
Kj; ana K l8 are identical or different from one another and denote alkyl or hydroxy- 
™y} JJgJ 1 1 10 4 carbon atoms > a^cnyl with 2 to 4 carbon atoms, CH 3 OOCCH,— , 
C 2 H 5 OOCCH 2 or benzyl, or R 13 and R lfl and/or R t: and R l8 , together with 'the 
nitrogen atom to which they are bonded, form a heterocyclic ring of the formula 20 

-Q or hQ 

and A< is — (CH s ) a — , in which m, is a number from 1 to 12, 

-(CH S ) S CH_, -QHtCH-CHCHr-^ -CH.CCH,-, _CH 2 -CH-CH,— , 

h I L 

CH, o OH 



in which at least 1, 
-CH 2 -TVch 2 - 



-(-CH-CH l -0_) I _^H ! _ CH _ 

eft ch, 



32 



~ C ^ CHr 

SSS^.^^^sssl" Ieast one of * e — ^ » - 



re cJ^2^^f f0 3 ni - ««•« to Claim 3, wherein the 



W 



.C«3 «j 



CH, 



2X 



.e 



in which m, is 1 to 12 and X is halogen. 

nc^uSSS^S^iS^ S8,t aCC ° rdiD8 M ^ 5 > *• 



"CH3 ft , 

L«S CHj W 



id 



.e 



recu4g A un^^T^fo^ im '* to aai » * wherein the 



f 3 PV 



2CI 



^^sKy^cr^ Mlt accordinB to ciaim >> wh «- *e 



f!3 CH 3 
-°3 Ofj 



2cr 



recurring^Se ST amm ° ni ' Um Salt acCOrdin e « Claim 3, which contains 
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10 



15 



20 



CH, CH 3 



?ci® 



10. A polymeric quaternary ammonium salt according to Claim 2, wherein the 
recurring units correspond to the formula 



(22) 









-A®. 
1 


CH 3 


CH 3 



o J 



2cr 



in which m x is 1 to 12. 

11. Process for the, manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 

Ri R, 

i i 

in which R x> R 2 , R a , R 4 and A! have the meanings indicated in Claim 1, is reacted 
with a dihalide of the formula 



10 



X— CH^— Ag— CHj— X 

in which X is halogen and A» has the meaning indicated in Claim 1. 

12. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 



Ri 

I 



Ra 



N — CH ; — A L . — CH 2 — N 15 

i k 

in which R l9 R 2 , R 4 , R 4 and A 2 have the meanings indicated in Claim 1, is reacted with 
a dihalide of the formula 

X — Ai — X 

in which X is halogen and A x has the meaning indicated in Claim 1. 

13. Process according to Claim 11, wherein the diamine corresponds to the 20 
formula 

R-i Rxi 

N— Aa — N 

I i 

in which R fl , R 10 , R lla R 12 and A s have the meaning indicated in Claim 2. 

14. Process according to Claim 11, wherein a diamine of the formula 



25 N — A, — N 

in which R 13 , R l0 , R 17J R 1B and A 4 have the meanings indicated in Claim 3, is reacted 
with the dichloride of the formula 



25 



30 



35 
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15. Process according to Claim 14, wherein the diamine corresponds to the 
formula 

• CH a CHa 

N — (CH 2 ) m — N 



5 in which m t is 1 to 12. 5 

16. Process according to Claim 15, wherein the diamine corresponds to the 
formula 

CH 8 CHs 
N — (CH 8 )s— 
CH a CHa 

« A 17. Process according to Claim 15, wherein the diamine corresponds to the 

10 formula 10 

CH 3 CH 3 
N-(CH 2 )«-N 

CHa CHa 

18. Process according to Claim 15, wherein the diamine corresponds to the 
formula 

CH, CHa 
>L_(CH 2 ) ia — N, 

CHa CHa 

15 19 - Process according to Claim 11 or 12, wherein the diamine corresponds to the 15 



CK 3 CH 3 



25 



20. Process according to any one of Claims 11 to 19, wherein the reaction is carried 
out at room temperature or elevated temperature and in a solvent. 

2 i-P roce S jp s according to Claim 20, wherein the reaction is carried out at tempera- 20 
tures or 20 to 150 C. 

22. Process according to Claim 20, wherein the reaction is carried out in methanol 
or acetone. 

2 , 3 \ Process according to Claim 20, wherein the reaction is carried out in water or 
to water/alcohol mixtures as the solvents. 

1 ?n - Us( L of . a P^ymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as a dyeing auxiliary. 

« « acco ^ n e t0 . Ch ? im 2 \> wherein the quaternary ammonium salt is employed 

as a levelling agent m dyeing formulations. 

26. Use according to Claim 24, wherein the quaternary ammonium salt is employed 30 
as a retarder when dyeing polyacrylonitrile fibre materials with cationic dyestuffs or 
when dyemg aniomcally modified polyester fibre materials. 

« o 'iLY^^° rding t0 , a ? im . 24 ' whereh quaternary ammonium salt is employed 
as a cationic fixing agent for dyeings on textiles and paper. 

1 , 2 a ' Us *,. of a P 01 ^" 0 quaternary ammonium salt according to any one of Claims 35 
1 to 10 as a dispersing agent and emulsifier. 

29. Use of a polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as an antimicrobial agent. 

40 1 ,n°' Use 0f ? P oI y mer ] c quaternary ammonium salt according to any one of Claims 
w 1 to 10 as a precipitant or flocculating agent 



40 
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31. Use of apolymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as an antistatic agent, especially for textile materials containing synthetic organic 
fibres. » . . , . . 

32. Process for dyeing and printing textile materials containing natural or synthetic 
fibres, wherein the textile materials are dyed with an aqueous or aqueous-organic solu- 
tion or dispersion, or printed with a printing paste, which contains, in addition to a dye- 
stufl, at least one polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as dyeing auxiliary. 

33. Process according to claim 32, wherein the dyeing auxiliary is a levelling agent 

34. Process according to claim 32, wherein textile materials containing amoiucally 
modified polyester fibres are dyed in the presence of at least one polymeric quaternary 
ammonium salt according to any one of claims 1 to 10. . , 

35. Process for dyeing according to claim 32, wherein textile materials containing 
polyacTylonitrile fibres are dyed with cationic dyestuffs in the presence of at least one 
polymeric quaternary ammonium salt according to any one of claims 1 to 10. 

36. Process for rendering textile materials containing synthetic organic fibres anti- 
static, wherein the textile materials are treated with an aqueous or aqueous-organic 
solution or dispersion of at least one polymeric quaternary ammonium salt according to 
any one of claims 1 to 10. 

37. Process for fixing dyeings on textiles and paper wherein these dyed substrates 
are treated with at least one polymeric quaternary ammonium salt according to any one 
of claims 1 to 10. . 

38. Process for providing substrates with an antimicrobial finish wherein these 
substrates are treated with at least one polymeric quaternary ammonium salt according 
to any one of claims 1 to 10. 

39. Process for purifying effluents,, wherein a polymeric quaternary ammonium 
salt according to one of claims 1 to 10 is employed as a precipitant. 

40. Process for coagulating colloidal aqueous dispersions, wherein a polymeric 
quaternary ammonium salt according to one of claims 1 to 10 is employed as a floc- 

i culating agent. 

41. An aqueous or aqueous-organic solution or dispersion which contains a dyesturr 
and at least one polymeric quaternary ammonium i salt according to any one of claims 1 
to 10, for carrying out a process according to any one of claims 32 to 35. 

42. Textile materials which contain natural or synthetic fibres and have been dyed 
or finished by a process according to any one of claims 32 to 37. 

43. A compound of the formula shown in claim 1 substantially as described in any 
one of Examples 1 to 3. ' 

44. A compound of the formula shown in claim 1 substantially as described in 
any one of Examples 4 to 15. 

45. A process for the manufacture of polymeric quaternary ammonium salts sub- 
stantially as described in any one of Examples 1 to 3. 

,i \ 46. A process for the manufacture of polymeric quaternary ammonium salts sub- 
stantially as described in any one of Examples 4 to 15. 

47. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in claim 1, substantially as described in any one of Examples 16a, 17, 18, 19a, 
20a and 21a. 

48. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in claim 1, substantially as described in any one of Examples 16b, 19b, 20b, 21b, 
22 and 23. 
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Gray's Inn, 
London WC1R 5EU. 



Printed for Her Majesty's Stationery Office by the Courier Press, Leamingrton Spa, 1979. 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A. 1AY, from 
which copies may be obtained. 



THIS PAGE BLANK (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



Cd LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: '. — - 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




THIS PAGE BLANK (usptqj 



